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sufficient dissociation, however, to account for the weak ionization
observed at 13.3 volts. Using pressures of about 0.1 to 0.2 mm Hg
in a discharge tube where the collisions occur over a space of 1 cm, it is
found that about half of the electrons lose 10.4 volts velocity at this
resonance potential. Now if |% of the gas at any instant had been
dissociated by the hot wire, a very liberal estimate, only one collision
in one hundred would have taken place with an atom. Hence one would
conclude that half of the electrons collided some 100 times elastically
in this small distance before encountering an atom responsible for the
energy loss of 10.4 volts, a conclusion at variance with probability
considerations. Thus it appears likely that the observed resonance
potential of 10.4 volts, as well as 12.0 volts, is due to the molecule.

We have made experiments using a potassium hvdride and potassium
surface as a photo-electric source of electrons,36 instead of a hot cathode.
Precisely the same results were obtained, with the exception of ioniza-
tion at 13.3 volts, in regard to which no conclusion could be drawn, as
the sensitivity was not sufficient to detect this critical potential. It is
doubtful whether monatomic hydrogen could have been present in
such an apparatus, operated cold.

The possibility of dissociation by electron impact below the resonance
potential is still an open question, but even so, this could scarcely
account for a sufficient amount of atomic hydrogen to explain our
results.

The agreement between the observed value of 16.0 volts for the
ionization of the molecule and that predicted by Bohr's theory again
must be of no significance. If ionization of the molecule results in a
neutral atom and an ionized atom, the ionization potential should be
13.5 + 3.6 = 17.1 volts, on the basis of Langmuir's determination of
the work of dissociation. This disagreement with experiment suggests
the possibility that a molecular ion is formed at this low voltage. In
support of such argument we have found that the secondary spectrum
of hydrogen predominates over the Balmer series below 20 volts, and
the secondary spectrum is usually ascribed to vibrations of the molecule
or molecular ion.

It is possible that the ionization potential of the molecule represents
the work of dissociation plus the work of ionization of one atom minus
the electron affinity E of the hydrogen molecule. We then obtain
13.5 + 3.6 - EH = 16.0 or Ez = 1.1 volts. Bohr's theoretical com-
putation, based on the configuration which we have shown to be
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200 and 220 cycles, the arc both struck and broke at 4.8
